How cardiac contraction affects the coronary vasculature.
We modeled the influence of cardiac contraction on maximally dilated coronary blood vessels, whether single or in juxtaposition, taking into account the nonlinear material properties of both the vascular wall and the myocardium. We calculated pressure-area relations of single, embedded coronary blood vessels, and used these relations to calculate diastolic and systolic coronary pressure-flow relations in a model of the coronary vasculature. The model shows that the change in myocardial material properties during contraction can explain the decrease in coronary vessel area and coronary flow generally observed in experiments. The model also shows that arterioles can be protected from the compressive action of the cardiac muscle by the presence of accompanying venules, which is favorable for coronary blood flow.